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INTRODUCTION
Natural disasters are abnormal and inevitable phenomena, from the nature on which human beings depend to live. It did harm to the human society, mainly including earthquake, volcano, landslide, debris flow, typhoon, flood, soil erosion, desertification, water pollution, and so on. These disasters are complicated and closely connected with environmental degradation and human life (Henderson, 2004) . The casualties and property losses caused by landslide are often listed first in the natural disaster damage. Landslide is defined as the International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XXXIX-B8, 2012 XXII ISPRS Congress, 25 August -01 September 2012, Melbourne, Australia phenomenon that a large number of mountain materials suddenly downward slides along a sliding surface of the interior in the gravity by a variety of external factors, for instance, earthquake, volcano, river erosion, snow melt, rainfall and human activities (Kirschbaum et al, 2010) . Especially, the destructive force of other secondary disasters induced by large landslide far exceeds its direct damage. In recent years, mudslides which were affected by global climate change occurred frequently. More than 90,000 landslide hidden dangers are located in 70 cities and counties of several southern and north-western provinces in China, and tens of millions of people live under the threat of landslide throughout the year.
Landslide caused thousands of deaths and tens of billions of property loss (Zhou et al, 2005) . Therefore, landslide monitoring, assessment and prediction are advanced subjects of international landslide disaster research and environmental engineering geology field nowadays.
Many causes of landslide occurrence mainly include terrain, geology, geomorphy, weather conditions, land cover, and so on (Parry, 2011) . Obtaining the relationships between these above factors and landslide occurrence is very important for the quantitative evaluation of landslide susceptibility (LS) and hazards. LS assessment is the quantitative or qualitative evaluation for the existing or potential type, volume, distribution of some area's landslide, and LS mapping would conduce to us the space distribution of one regional slope instability probability (Mathew et al, 2008 (Chauhan et al, 2010) . Based on learning from data with known characteristics to obtain the weights of factors, ANN is used to recognize the unseen data (Pradhan, 2011) . In this paper, we used the ANN black box by capturing the connection weights among various inputs, with multi-temporal ground and remote sensing satellite data for susceptibility evaluation and mapping of China's landslide disaster. To be emphasized, numbers of landslide reports of the south and southwest are more than that of other regions.
STUDY
Many causes of landslide occurrence previous mentioned can be divided into two main categories (Wu and Sidle, 1995) :
(1) Internal factors: those that have decision effects on landslide, including geology, geomorphology, slope gradient, slope aspect, elevation, soil property, vegetation cover, flow distribution, fracture, and so on.
(2) External factors: they will trigger landslide suddenly, such as earthquake, rainfall. 
LANDSLIDE FACTORS IDENTIFICATION
The quantification of different factors is to select the landslide region per unit area. It can be seen the parameters to describe the relationship between factors and landslide (Kumar et al, 2010) . Because the historical data collected mainly reflected the numbers of landslide occurrence, relative probabilities of different distribution intervals were qualitatively analyzed.
RPmn is the relative probability that factor m lies within the range n with the following formula (1):
Synthesizing the above analysis, the factors associated with LS were categorized according to the different levels (Table 2) (Table 3) . reports, and output data were set as the summary of different factor frequencies (3).
Where Xn is quantitative value from every factor; n is the number of factors. Z for the ANN trainings would be normalized between 0 and 1.
LS mapping and analysis
According to the above methods mentioned, the qualitative higher susceptibility index than other areas, which also could be consistent with landslide reports from news. Meanwhile, the rainfall data from TRMM satellite can be used to predict the landslide area by overlaying the LS map.
CONCLUSIONS
The most prominent features of landslide include information diversity, fuzziness, uncertainty and randomness, which bring great difficult for information processing. The processing ability of traditional ways and methods is limited, and may cause a lot of useful information losses, result in the degree of reliability reducing. With the strong nonlinear mapping capability, can simulate the possibility of the landslide and the relationship of complex factors (Chacón et al, 2006) . The landslide susceptibility evaluation and mapping of China generated in this study constitutes a preliminary step for further more detailed susceptibility and hazard research, as well as a useful method for risk assessment, and provides theoretical basis for prediction and forecast of landslide disasters throughout China.
